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h^m2±i-m.mmo 

[w*3g3i mm~>T->&m&Tm— (1) izxmzti&z t^mw 
t-tz nmm 2 tmmmm 2 yt^-w. mm 0 

Uti] 

-«*(D 

R^-Nf Ma r Ma2^= 1 CfMa 3 =Ma 4 ^— 1 Ma 5 =cfMa 6 =Ma 7 )— ^N-Raa 
na ka na 

Cly 

Mai-Ma7(±^n^tL^jzltc^^->*^^^L> tM^f Lt^T^<, fife 
»^f>Si:^MLt^^ nal^.^na2(±0 * fcli 1 »K kal(i0 
~ 3 <Ag&£^fr-f 0 kaltf ? 2^_h<OB3\ *t^Ma 3 , Ma 4 fi|s] & o T & 
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[ft 2] 

-«5t<2> 




— JRsS (2) Rai, Ra 2 > Ma3~Ma 5 , kal, CI, y ii— ftS^C (1) 1 1*111 

•c*& 0 xi, X2(i-5-^w^ai^-o-, -s-> -nr 3 -, — CRjRz-n^-rtifri 

Rl, R2fi^ft^4teKS&*£^U ah a2l±^-tL^*tL»a:H 0 ~ 4 O^ifc 

7 ] tmm 1 - 6 izmmmmm 2 iti L w.wzftd&m* t 2itj-% 

imjtm 8 3 tmm 1 - 6 nmmmmm 2 jt^wtno&mi^ tmm 
(Dm-r^mfmmmi *> i>mwLm^u-^-ytzmMLX2^mmi%&ir2> 

im^m 9 1 it Mm 1 - 6 izmmmmm 2 yt^-mizn^ tmm 
<om-tz>m : &m.w$?£ n ^m^m^^-^-^mmLx^m2^m.ut:m 

[0 0 0 1] 

aw**: # < , imm 2 ttmm x^^mt tzmmvmfr * ^mm^x § £ 
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[0 0 0 2] 

[?«<7>Mt] 

— EniDl-^>7fe«i#co2^. 3l|l**vMi-e-am± 

^OW^MiLtli, (SHG)., 3t»SK. 7* h'j? 

9 * r -f r^J^ frfrXfbM* n'J7 *if*g, ^7 ^ h V ? ^§§}g, 

itm-tz 3#w&mMit¥itoJk£ Lx&%=mmwi§£&. (thg) , 

[0 0 0 3 J 

^mztix&tzo tz?> wto&m K&^xit, ffim<n&mM%&&&* 
^ mmk<ofz & M^&tt ^wmt-f 2>tz#><D^t»®2> fr^-mummx 

x ^mm<D^mf^^m±<Dmmit^mx^)^(D^tj:h-r\ ^t^mm^^ 

LX&BZM#>X^& 0 
[0 0 0 4] 

TfciK JrWipXiiWltZ, #N*P*2^T-«^J:^#*q|2^T-|&^r±B^* 
*TV^ 0 2^&T-fflURfci±. ^t/^2o<7)^^|WIB#tc«LTS)^B$^^Jl 

w^xm. it&m<D mm my.mtffcfcLtc^^^^^-mi&x 2 it^mi 
timz&m&z#&m2yt^m.$Lt^7 0 t/z, imm 2 it^it tn, 

2 ^T-^i: mmm 2 x mmm 2 jt^ytz^-to 

[0 0 0 5] 

tz.%x\ imm2ttmwmmimmirz>it i mm<7)2mi<zitM-fz> (2^ 
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» ■ 

0, ^SIfP<7)«#3^(Oilv^^T'{i2^T-^Wi^<^- fcfc^o — 3 
•&tc£ HQ K ^ v> T t± , ^ - -if - ft £ V > X -c&ft L jftjft o*#S|jS o^: # * fl 

2 t^to^-i o , M&frbftfrtzffimxtemmmtfm^tztbiz 2 
it z Fm.W£:<mz.b%^o muztitzftnmn&mizitMLx-r^xnQrWir- 
m&tfmzzmmmzit^x, imm2 3t?m.wx~n, z.<D2mmmzm^L 
x^m\*\u<7) 1 jso*-cE&jej&*fe£*fci&, siw^»ffi*^i l < r&]±i-^ 0 iinr 

&*?21&''7* h ^-r^-^ y ^-t7 tf- (pdt) *f ocEfflM-ew^F^^rv^ 

[0 0 0 6] 

T, V^^^^f^/s'y'ij^i.ifft^^titv^ (He, G. S. et a 

1. , Appl. Phys. Lett. 1995, 67, 3703 [$mtfrXM. 
1 L He, G. S. et a 1 . , Appl. Phys. Lett. 1995 

, 6 7, 2 4 3 3 [imWJcm 2], He, G. S. et al. , Appl. P 
hys. Lett. 1996, 68, 3549 [§fMf ft 3 ] . He, G. S. 
et al. , J. Appl. Phys. 1997, 81, 2529 
14], Prasad, P. N. et al., Nonlinear Opt 
ics 1999,21,39 [^Bfcfcltt 5 ], Ren, Y. et al.,J 
.Mater. Chem. 2000, 10, 2025 [ItftftJcM. 6 L Zhou 
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xG. et a 1 . , Jpn. J. Appl. Phys. 2001, 40, 12 
5 0 [^NRfW^IK 7 M. Albota.et al. , Science. 1998 
^, 2 8 1%, 1 6 5 3l[^fM8]) o ifc, *&#5e<Z>filii£^r-f-** 
^Afb^c0 2^^^fflv^cfl^coiSfflM(iWO 9 7 0 9 0 4 3 
[ffft^if; 1 ] f B*c $ *l T v > £ 0 
[0 0 0 7] 

7y^a>A-j;3>u- v > rmw&m zn^ m^z mwt&yjo 2 ± 

fcJ&Uli, 2 ^qRJRco 2 ffc#14<7)fc*Mc 4 fSOJEftje^SSUS^RH 

tcfi, ^,t< 2ttmi*ft^2yt?%ftz%ir&^mik&^<vffimwmr- 



Appl. Phys. Lett. 1 9 9 5^, 6 



Appl. Phys. Lett. 1995 3s 6 



Appl. Phys. Lett. 1 9 9 6^, 6 



J. Appl. Phys. 1997, 81%, 2 



[0 0 0 8] 

wmvfxm 1 1 

He, G. S. et al., 
7%, 3 7 0 31 

[mmxn2\ 

He,G. S. et al., 
7%, 2 4 3 31 

He, G. S. et al., 

8%, 3 5 4 91 

He,G. S. et al. , 
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■» 

t> • 

5 2 91 

[##It^5] 

Prasad, P. N. et a 1. , Nonlinear Opticsl 
9 9 9^, 2 It, 3 91 

Ren, Y. et al. , J. Mater. Chem. 2 0 0 0^, 1 0t, 
2 0 2 51 

Z h o u > G. et al. , Jpn. J. Appl. Phys. 2 0 0 1^, 
4 0t, 1 2 5 01 
[##lr^»8] 

M. Al bo t a. et al. , Science. 1998 3s 2 8 If, 165 
31 

[m^m. i ] 

mm<kffl% 9 7/0 9 0 4 3/^/71/7^ 
[0 0 0 9] 

m*2%fr&it\t&®"ei±. 2iti-mmm&<, ttz2iti-^mm^m^tz 
2iti L mz&£V!2tt5£ftzmj&-f2>mm&t LxmmKMfcti<Du 

[0 0 10] 

^HH^og^ji, $m&< 2 3t?zmi-fz>^mtm, -f%frt>2it?mm 

[0 0 1 1 ] 
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» • 

(2) mi*^y&mrf^T->&m^$>z>zt$:mmtirz> en mm^m 

(3) HulSvr->fe^TfH-^ (1) iZXmZtiZ>Z.t£mWit-fZ> (2 
) IS«cO#itq| 2 *?fW^o 

[0 0 12] 
[ft 3] 

Za i" , - " Za," 

Ra^N^MarMaa^.Cf Ma 3 =Ma 4 -)— Ma 5 =cf Mae=Ma 7 )— rN-Ra 2 
na ka na 

Cly 

[0 0 13] 

(1) ZaiS.D ? Za2{±-etL-e^5Mtfc(±6MO-^M^*S|*?fM 

Mai~Ma 7 lt^n^tim\LlZ*?->mzmt>L, IM^lt^t^K, fife 
W^f >Stf^fMLtiiv^ 0 nal^r/na2(i0 ttzlt 1 0, kalfiO 
-3«li^ifefo kal^2 JiL±OB#, Ht$:<7)Ma3, Ma^il^l Dtil^ot i> 

(4) (3) CT, nal25.O f na2{i^tC0T^^Ci:*#^i:-r^ (3) IBfcO 

2 TfeT-® mm,* 

(5) HtffEvT-^fe^Tie-^ (2) i:t^$^;t^8ttt* (2 

k (3) t^ti (4) tmmmm 2 

[0 0 14] 
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[it 4] 
-«SC(2) 

R»i Ra 2 Cly 



[0 0 15] 

— (2) Rai, Ra 2 . Ma 3 ~Ma 5 , ka 1 , CI, y 14— fesS (1) t |S|^ 
Xi, X 2 (i^ft-r*i®3:K-0-, -S-, -NR3-, — CR4R 5 -ov>1**u&»S- 
£U R 3> R4, R 5 (±^ti^x$t?:£^ yfciSfJBK^ T;u^;i/S, T;i/^-;i/H, T 

Rl, R 2 fi^*i^ft$&5z:^fi1&*£^U al, a2(i-e-n-rtL^t£H 0 - 4 
*m-fo al, a2ri*2 &±<D t fc&OR^ R 2 ti|WI CT* t o T * & < , 5> 
Kits Lti^M LT & J: 

(6) (3) - (5) i:r, ka^l i fcl± 2 "C^^fia (3 
) ~ (5) m>r*i^fclB*<D^l»2#^J|m**o 

(7) (3) - (6) Ct, Rai, Ra 2 ri^Kr/l^/Hfe"^* i <h 
* (3) - (6) OV^rn^H#^i»2^®JR^o 

(8) (5) - (7) CT, R 3 , R4, R5tim^Tfr*frmx*$>2>Zt$:!$fflit'r 
h (5) ~ (7) OV>-ftL^tz^R|2^M*t#o 

(9) (5) - (8) ^TXi, X 2 ^-0-. -NR3-, *fcf±— CR4R 5 -r-**ii: 
ZftWLt-tZ (5) - (8) Ov^-fn^^***2*T-iRJR*t#o 

(10) (9) ctx^ x 2 ^*(:-o-T^^it^tt^ (9) ss*co^# 

(11) (9) tCTXi, l2ti*mz-m 3 --Cij>Z>Zt*&WLt1r2> (9) |E«0 

2 yt*mmtn 0 

(12) (9) tTXi, X2***tw— CR4R5-T$>2>Z£*!&fflct1r2> (9) gB« 

(13) (1) - (12) ^fem60#N*P.l2^ : f-«fe^2^;T-|l^i-^-<b 
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■i " 

t) a 

(14) (1) - (12) \,zmm<vw&m2itj-m.M&m^, m&mnm-rzm 
t-rz 2 ttmw.tm-jf&o 

(15) (1) - (12) iztmmt&m2it*mmm^, m&mo^-t&m. 
m&xma 0 ^&®L^]/-^-±*wM\^xim^2%i-m.u*m&L, 

* s z z t * # m 1 1- * imm 2 ^ib^^t? &<> 

[0 0 16] 
[0 0 17] 

- - -e^l&HJ Jtq| 2 TfcT-^iR £ d - <b £ <h « ^ > fell &i o v> r 

^^CT-fefttfi, pTM£tI*£ (400~700nm) W / $ tzir&mW, 
m (700~2000nm) ^0RiR^-^*^1-^<b^^^1-^im-e*^o 
[0 0 18] 

>-fe3^ 4^ny7->fe|, oy->7->fe|, 3>7P^7y7^>fe 
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AU + yy-^fef, x^T-j^Afei, 7V-Uf>fet, * 0, ;^>felt# ? 
fen, x M/-7° h ■>7->fe| > x^-«j ^felt, p<nvT->fe^, t^yy- 

[0 0 19] 

C^OfelfOl^tCo^Tfi, ^-^-(F.M.Harmer)! 1 |~^t- 

n-»M ^ <j 7 ^ • n >X- ->7- >X-TX • T y Y • V t 4 Y • uy 

>X(Heterocycl ic Compounds-Cyan ine Dyes and Related Compounds) J , 
y ■ U 'J- • T> K • ^>X(J 0 hn Wiley & Sons)tt~- jl - 3 - 7 , n 
y K>, 1 9 6 4^TiJ, 7*- • • ^-^-(D.M.Sturmer)! 1 hfnf^ 
y~ U y ? • u >X-x^v • h> tf y ?x • 4 y ■ nt'f ^ 'j y ^ 
• ^ < X h ^ — (Heterocyclic Compounds-Special topics in heterocyclic che 
mistry)J , ^1 8:$, ill 4ifi, fM 8 2frh5 1 51, v a > • 'J - • 
7 > K • ^>X(John Wiley & Sons) }±- — .x- 3-y~, D>K>, 1 9 7 7^ 
TU, ro -y X • X ^ 7s h 'J - • jr X • # • rr >/\°r> >X(Rodd' s Chemistr 

y of Carbon Compounds)] 2nd. Ed. vol. IV,partB, 1 9 7 ^1 5$, H3 6 

9 frb 4 2 21, x;Hlf7 • • /n'X'J 7 7 - iJ - ■ >f >^ (E 

lsevier Science Publishing Company Inc. HifiJ, — jl — 3 — ^, & <h* tCffiiSc^ 

[0 0 2 0] 

■>7->fe| 1 ^ n y 7 - >feS i (i t + V 7 - ^fet<7)M0l i LTfi, 
F. M. HarmerH\ Heterocyclic Compounds— Cyan ine Dyes and Related Compound 
s, John&Wiley&Sons, New York, London, 1 9 6 4 ^TU tcf5i£<^ & Ort^f 

[0 0 2 1 ] 
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yT-« ^oyT-^lo-Kli, *H#^H5, 340, 
H2 1 W2 2IW (XI) , (XII) K^$*iTv>£fcO (tztzLntt , nl5 O 

[0 0 2 2] 

*^<7)^*R|2^T-M*tf^ :^»n>f>fei(ijifi L< tiv 
T->felf-C&i9, J: L<f±— ASS* (1) KT^S*i*v7->fe3!§-C* 

[0 0 2 3] 

(i^iET-m (mrci^tv^) 3-2 5©tw-^ («x.if, 2-3- 

y^;v**-9-yj /k 2 - 3 -i^yi^^y; ;k 2-3, 4 - v-x^-;^* 
tVJ ;k 2 - 3 - >* f - > y '* y u ;k 2-3 - .x?-;w* > y * Jp-tf- y 
2 - 3 -^^*if^v/t*t7'; ;k 2-3-xw-/neM> 
v^+tvjiK 2 - 3 -y ^■;u^-^-^^;u^>y^-^r-9-y , j ;k 2-3-* h 
^yxfMyy't^tyjiK 2 - 3 -^;v^y^-;v^>y^ Jp+hy; 2 

- 3 h**-9-y;/K 2 - 3 -y-^;w- a -i-y hjr*-y-v* 
'J;K 2-3-7Hynt>-^-t7 2-3-x;u*yn 
tf;V- /3-i-y h fry 2-3- (3-t7Kvxf^) ^>y^ 
■tf-V'J/K 2-3, 5 - yVf^V'/t + tV'J ;K 2-6-^no-3-^ 
■f- -9- y; >K 2-5-7nt-3-^)K>y'^ty''jjK 2 

- 3 5 f> +y^>7t^V*'J ;K 2-5-7x-;l^-3-X^ 
*7'n tf^^oy^+hy; ;k 2-5- (4-7o^7x-^) -3-*^* 
y^yi^-oy^ ^y; ;k 2-3-v^f^-5, 6 -V* 

^r-9-yj^) , Cifc3~2 5^7/-^ (#lxJ£\ 2-3-^W7 , /'J 
;K 2 - 3 -i^-^^ry; 2-3-x;i/*7'nt t jVf7 7* l j^ 2-3- 

7;i/*7"f^f-7V'J;K 2-3, 4-^fW/'J*, 2-3, 4, 4- 
F^fHjy 1 )^ 2-3-*^^yif;l/f7V*'J;K 2-3-^;u 

^> , /f7 , / , j;K 2 - 3 -^^yi/'oy-^ry; ;k 2 - 3 -y^yv^^y?- 



miE#2 003-3098633 



2003-065580 ^- v : 12/ 

TV'JjK 2 - 3 - ^ 7'n > y'f 7 / 'J ;K 2 - 3 - 7,)V^-f^-)V^< 
>V^7V'j;K 2-3-^f^-/?-t7hf77'J^ 2 - 3 - vWU* -7°n 
kf;l/- y hf/yj ;K 2-3- ( 1 -1-7 Y ^>'/f77 
'J ;K 2-3, 5 -v^ 1-)V^<yy^r v*V >K 2-6-^nn-3-^fM 
>V'f7'/ViK 2 - 6 - 3- K- 3 -xfM>'/f7V' l J ;K 2-5-"7"n 
•=E- 3 -*1-)\"<y V1-TV*') As y 2-3-^^-^-5-^ h^ry^>v'f77 
•j^K 2 - 5 -7jl=-)V- 3 -X;i^7°D b'My7f7V''J ;K 2-5 - (4 
-yn^7x-)l/) -3-^J^7*fM>-/f7'/ l JJK 2-3-v^-^^- 

5 , 6 - v ^ 1-^1- y vi- r v; ir^tf *i3 ) , cf£ 3 - 2 5 o 

^ rv"-^m (Mx-^s 2 - l , 3 - yxf^K 5 ^7'J ;K 2 - l , 3-y7 
^-;W^?VJ;K 2-l->fJM>vM^fv''JiK 2-1, 3, 4-Hj 
j^jM ^ ^yj ;k 2 - l , 3 - yxfjK>vM ^ ^V'j ;K 2 - l , 3 , 
5-F'J^f;^>vM5r/'JiK 2-6-^on-l, 3 - v ^ ^-^^ > v" 
^ 5 r/'J >K 2 - 5 , 6-^na-i, 3 - v\x^;i^ y % W) >K 
2 - l , 3 - ^H7n tf;i/- 5 ->7/ - 6 -^on^>vM 5 ^7*>J jl/fc 
fc^Wfcfr*) , C&l 0-3 0<7M > Kl/->§ (tfOxfcf, 3, 3-v^ 
;W >KP-» , Ct9-25^^y'j>i (0Bx.W\ 2 - l 

2-l-xfMyj^ 2-l-^f;H-^oo^y'j^ 2-1, 3 
- yxf j^y 'j ;k 2-l-^f^-6-^f^f t^y 'J;v, 2 - l -7s)V 
^7*n tf;i^^/ >j ;k 4 — l -yf;u^y V ;K 4 - 1 -J*;i/*j^;u^y 'J ;i/ 
> 4-l-yf^-7-^nnJry'J^, 4-1, 8-yxW/'J^ 4- 
l 6 •f-^^^-Jpy <; ;k 4-1 -*;w-fc-7°n tf;i^y «; a* 

^ffbtl^) , Ci:3-2 50-fel/ty-^ (0llx.ldr, 2-3->*-/l"*>y 

>; v ;i/ & *r <b *i £ ) * t aug <b *l , £ h [z\§L{z^?-T v > ^ , * V 

-tl/tVUV®, f^^'/'JVS, r^7V'-;vfl ^>yr^7V- 
<i 5 ^V'J 4 5 [4, 5 —^-y^r^f 1 ) >] t+fy'77- 
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[0 0 2 4] 

£ L< fiCtfcl -2 0, 0Ox.(i\ y^;K n-7°nk?;K ^v/Dt> 

0, ^Jili\ fcf-;K T 'J ;K 2-^f-;K 1, 3-7^yx^^ 
) , y^T/^iH (0£ L< tiC&3~2 (K 0Ox.wr-> * 
DA+yjk) , L< l±C&6~2 0, 0!lxJ£\ 7x^;K 2- 

^nn7i-;w, 4-^ b + y7x-^, 3 - y 1 -±y^f-)V) 

, ^T-n^ L < tiC&l - 2 0. 0Jx.ll kfVv^K -t^-;k 
, fTV'JiK 4 X rv 0 ;K tf "7 V ;K fcf n >J v y > \£ U y7, «* ;v * 
/) % Tfr*=-)V& mt L < liCt2 - 2 0, #U(i\ x.^;k 
-JK 1, 3 >f-/K 2-7x-;kxf^;i/) , ao^>^ (0Ux.(i' 
, F , C U Br, I ) . T 5 7 £ (*f * L < fi C % 0 ~ 2 0 , T S y 

, yVf^T^, y'xf^T^, y'VWT^A T-'jy) . y7/i, 
t Kd^vjH, y;i^^-7°h^. #;v*^->;i/^ y.^*^ 
7->iH (ffS L<iiCtl-2 0, 08*. if, 7-t^;K ^>vM>K 
+M;^n^;K fcf/*n>f;i/) , r;^ + yi (0i L< liCtl -2 0, Wxlf 
, n+y, /f+y, v^n^->;i/**v) , T';-^*^r*>3fe (flFiL< 
fiC 85:6-2 6, 7i;*y, l-f7Ky) , T^*;^^ («f 

JKiiCtl-20, ®JxJf, *<f-IH-*^ xf^f^-) , 7V-^ft£ ( 
£J£ L < i±C8fc6 — 20. #!lx.lf, 7xxfft, 4-?DD7x^ft) , 
T)V*)V*)V*-)vm (ffiL<i±cti~20, 01*. if, y * 

, T'J-;^^*-^ (£f2 L < (iCISc6 - 2 0 > tfflxJf 

L< 14C&0 ~ 2 0> #Jx.{dT*;i/7 r^'OK N->W^77t>fJK N- 
7x-MJl/7r ; E^ ;U) , ($f £ L < tiCgc 1 ~~ 2 0 , fldxJf 

, N-y ^-^tfnws^ N, N-y^fi^^^^K N 

-7xx;^^;^^^) , 7yJV7^| L < (i Ct 1 - 2 0 , 0dxJf 



ffitiE#2 003-3098633 



#11 2003-065580 ^- v : 14/ 

rtf^T^y, ^>vM;v7^ y) , L<(iC8fc2-20, #y 

x.t;£:7*;W ^ y) , Ty^t + yi L < liCt 1 - 2 0 . Milf7-bf 

20, Mill y h^->*ji/#-;K 7xy^y*;Kt-;i.) „ # j ;i^t 

^ y* L< fiCIH -2 0, ^Ji(i'*;^^^^7^ y, N-y^;i^;u 

, T^^S, 7';-;Hk ^-rnSjUfc, ^nyy^ y77i, *;^t^y 
[0 0 2 5] 

^>-tf>^t ^>7'7 7>^ t°'Jv>^ ifn-;^ -T>K-;Ht, 
[0 0 2 6] 

ZaiWZa 2 ^ J; i^ffM^n^ 5 M £ fcfi 6 lO^lilffi It i l)$f £ L 
< f±, pj-^-tfv"'-;^ ^^y-;vt, frv'-^t, > Kl/->It$> 0 

ft i> 0 £ L < (± * +h y - ;HJrc£> £ 0 

[0 0 2 7] 

Ra^D^i^-e^dUA^ tKs^Tn 7;i^;i^ («f S L < item 1 - 2 
0, Mz-l£\ *?->K .x^/K n-7°nh°;K ^V7*nt:;K n-T^;K n- 

^<>v;k 3-^^*7*011^ 4 - y, ^ * y ;k 3-y^;u-3 
-x;i/*y°n tf;i/, 2' -^;w-^>s/;k *;v^yyf ;k 5-#;w-K3rv 

, 7;i^-;u* (fcF£ L < f±c&2 ~ 2 (K fcf-^, T u )V 

) . TV -^36 L < (±C^c6 ~ 2 0, $JxJ£\ 7x-JK 2-^nD7x 
— >>K 4-^ F^y7x-;K 3-^f^7x-;K l-t7f;l/) , Afog 
& («FS L<tiCiU ~2 0, Mx.il, fcfVv^K *-<x-;i\ 7 'J ;K f7 7'J 
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» 1 

[0 0 2 8] 

LT J: L < (i7;^^it^-i.o 
Mai-Ma 7 (iteg^^^>^t f:(±7;V^^i L < (iCifc 1 - 6 ) «9M 

Mai~Ma 7 {i5v^liI|§LT^^^LT^^< , Mf^ft Lt^J L < fi 

[0 0 2 9] 

nal^^na2(±0 ifzlil T"£> 0 , £f i L < fi^Uc 0 "C&& 0 
[0 0 3 0] 

ka!(i 0 - 3 <nmk*$kt> U <fc 0 L < fi kal(i 1 ~ 3 £^ U $ h 
t L < (ikal(± 1 ifc(±2 £^1" 0 

ka!^2 &±com, ^imoMa 3 , Ma^ile] DT* & o T & J: v> 0 
[0 0 3 1 ] 

[0 0 3 2] 

*^o#*R$2^ra£^ z.tZ'mwLt-t- z>~m.$: (i) cti^w 

^T->-fe^(i, iW^Uli-K (2) HT^£*i& 0 
[0 0 3 3] 

— (2) 4«, Rai, Ra 2 , Ma 3 ~Ma 5 , ka*. CI, y ii—ti&t (1) tmm 
•cab 19, Lv^o&|5]«-e&&o 
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[0 0 3 4] 

Xi, X 2 fi^n^ti$Uz:^-0-, -S-, -NR 3 -, — CR^-CO^T ftrt^^U 

Xi> X 2 {±-e^^#,3z:C-0-, -NR3-, — CR4R 5 -cov^-ftL^-e^^^ <h w 
[0 0 3 5] 

IftioWfcRi:) > «fcO*?£L<(±, T^*^*, T'J-;i/^ ^r-nat*, 

al. a2(i-€-tL-r^aitC0-4O^=S:^L, #3: L < Ji 0 ~ 2 J: 0 

L < liO ttzli 1 ^^"To 
al, a2ri*2 &±<D £ ^<7)Ri> R2fil^I Dt*l)I^ot^{, K^KMffi 

>Sft, tf;v>^, fcfn-;wft, <Y>K-;u^t ft7x>tf ^W^»n^ 0 
[0 0 3 6] 

^^i:±orig$nti^«!i«r, — tewn^ (xumm) m&tfoL 

[0 0 3 7] 

* (J a m e s ) M \*f - *.* x ) - • • *¥ - 7 * Y 4 v ? • 7*Dt^ 

J (The Theory of the Photographic Pro 
cess) 3M JSu 7>ffiJKtt, 1 9 7 7^, H 8 ^ ^2 18-222 
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> 1 
■ • 

M, Rlf'l^mmm rj#£"(£ (J-Aggregates) J 7-;i/ K ■ t^xyrO-f 
y * • /*T«J (World Scientific Publishing Co. Pte. Ltd.) , 1 

-tUfJZ) , fttfti:y7 hn^M J^#t^ 0 
[0 0 3 8] 

I^Jl/-7r>''7n-l/^ (Chemical 
Physics Letters), S6^. $1 8 31 (1 9 7 0^) K# 

itschrift fur Physikalische Chemi e, | 
49#, S&324H, (1941^)tC^jffl«rSiW**** 0 
[0 0 3 9] 

tfz. U>**«^TO^Mt^iOh Lt, ^f±-T (Herring 
bone) *#5i£<h£#£-# (^(ift^t^it^t^) & t^m h tl 

^(±-f (Herringbone) #^Cot>tli, • ( 

Charles Reich) 7^7^ • +rf • T> K • 

.x > y - 7'j>^* (Photographic Science and En 
gineer ing) il8t, H3f, ^3 3 51 (1 9 7 4^) HfE«c$ix 

[0 0 4 0] 

A max, e , %J|X^) O SMt U X *) hZLb ffX § <i> 0 

*3§lEOlfc^tMi#£-K«fc OM&JHb (H££0 LTiSMft (J^r) L 
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[0 0 4 1] 

ffKci5% • it&vn2xio-3u&mm) &mmztt&mzm 

i^KM-Cli, sK'Jv-^fRM, 7^77^, ISH^, LBH^O^^ 
[0 0 4 2] 

o 

[0 0 4 3] 



tBIE#2 003-3098633 



Wffi 2003-065580 



^-v: 19/ 



[ft 5] 




O *p2 H 5 O 

^-CH=C-CH=\ 
N + N 

R51 R51 



^51 




CI 



•CI 



D-1 

D-2 
D-3 
D-4 



-(CH 2 ^-S0 3 - 
-tCH 2 ^S0 3 - 
— C 2 H 5 



-(CH 2 ^N(CH 3 ) 3 



Na 
C 2 H 5 -N 



(Br") 3 




^51 



■CI 





R51 


R52 


CI 


D-5 


-fCH 2 ^-S0 3 - 


—CI 


Na + 


D-6 


— C 2 H 5 


// 


Br" 


D-7 


-fCH 2 f-S0 3 - 

4 




HN(C 2 H 5 ) 3 


D-8 


-(CH 2 ^-S0 3 - 


-COOH 


K + 


D-9 


-CH 3 


-SO3" 


Na + 


D-10 


-{CH^SCvf 
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[It 6] 



R 52 -^^ CH=CH "^ CH " CH=< N^0l 



D-11 

D-12 
D-13 
D-14 
D-15 
D-16 
D-17 

D-18 



D-19 



D-20 
D-21 



I 

Rsi 

F»51 



R52 



I 

R51 



153 



^52 



•CI 



CI 



-fCH^SCV HQ) -H QQ 



H 



-C 3 H 



2"5 



-fCH 2 -^S0 3 — -C 2 H 5 Na + 



-(■CH 2 -) r N(CH 3 )3 -CI 



■fCH 2 -^S0 3 - 

~C 2 H 5 
-tCH 2 -^S0 3 - 



-H 
-CH 3 

-OCH 3 
C 2 H 5 



5 

-CH 3 
-H 

-C 2 H 5 
— H 



(Br ) 3 
K + 

r 



HN 




I 

(CH2) 3 S0 3 



I 

(CH2) 3 S0 3 - HN(C 2 H 5 ) 3 



jOcV-ch=< s 



I 

(CH2) 3 S0 3 




(CH2) 3 S0 3 _ HN(C 2 H5) 3 




•CI 



*51 



CI 



-tCH^SOf 



-C 2 H S 



D-22 -fCH 2 -^-NH-^ 



IMH, 



NH, 



HN(C 2 H 5 ) 3 
CH 3 -^^-S0 3 " 
(Br") 3 



[0 0 4 5] 
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[ft 7] 




CH=^ 




CI 



D-23 -f c H 2 ^S0 3 - Na"* 

D-24 -CH 3 I 



OQ^ch^ch=ch)JOO 



-N^CH-fCH=CH) n5i 

H 51 



•a 



■>51 



"51 



CI 



■CI 



D-25 
D-26 
D-27 
D-28 



-fCH 2 ^-SO a 



Na 



C^H. 



2 n 5 



CH< 




SO a 



-fCH 2 ^-S0 3 - 



Na 



R51-N 




CH-fCH=CH 




R51 



"51 



D-29 -fCH 2 -^S0 3 - 0 



Na + 



D-30 " 
D-31 — C 2 H 5 

[0 0 4 6] 



" CH 2 




SO a 
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[ft 8] 



C 2 H 5 C 2 H 5 

>=CHfCH=CH-}— < 
Rsi R 51 





a 







R52 




CI 


D-32 


-ecH 2 ^so 3 - 


-c« 


0 




D-33 




// 


1 


// 


D-34 


— C 2 H 5 


// 


tt 


r 


D-35 


-fCH^SCV 


-CN 


ft 


HN(C 2 H 5 ) 3 


D-36 


// 


-CF 3 


tl 




D-37 


// 


-CI 


2 


no 



H 

D-38 " — CF 3 " K + 



D-39 -f CH 2 -)r S0 3 ~ - CN 



H 

D-40 — C 2 H 5 « // | 






R51 


R52 




CI 


D-41 


^-CH 2 ^S0 3 " 




0 


Na + 


D-42 




tt 


1 


O 


D 43 


— C 4 H 9 


-COOH 


// 


CH 3 -^^-S0 3 - 


D-44 


-CH 3 


-CONH 2 


tt 




D-45 


~CH 3 


-so 3 ~ 


t§ 


K + 


D-46 


-(-CH 2 ^S0 3 - 


-H 


2 


// 


D-47 


-fCH^SCV 


-COOH 


11 


tt 


D-48 


-CH 3 


-CH 3 


91 


CH 3 -^^-S0 3 _ 


D-49 


// 


-CI 


It 


// 


D-50 


// 


-CN 


tt 


// 


[0 0 4 7] 
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Mb 9] 
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[0 0 4 9] 

mmm i ] 

[D- 1 <7)£-J&] 
[0 0 5 0] 

[0 0 5 1 ] 

[f b l o ] 



[0 0 5 2] 

^>y^^r-^V"-;P[3] 52.25g (0.2mol) , ?°n/\°>+Nv h > [ 4 ] 45. 75g ( 
0.375 mol) £l40°C^T4B#p B ^Mt#L£ o ^iP^T-t h >^1]Ux.X^^u 
SUU 7-b h >WLT 4aia[5] 70.42g (W85%) £?#7t:o 
[0 0 5 3] 

4gtta[5] 66. 2g (0.2mol) , * ^ V 7°n tf * >M b 'J [ 6 ] 200ml , 

fc°'jv>-200mk S^^80ml*120°CHT lB#p H ^p^^t^o <£ipm, g^^A- 
■e3IHr'*>f va y<%& Lfzo * 9 J - ;H00ml L LtztZ^lZ 

. g^^h';^A4.0g (50mmol) /* 9 / -;i/20m U 




[6] 

C 2 H 5 C{OC2H5) 3 




D-1 
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^ngijtfco Zh\,z* ^/-JWi^ifcLTnSlJU S W^D- 1 0^fe|§ H a H 31. 36g 
013^43.4%) £t#7t: 0 

[0 0 5 4] 

, F. M. HarmerU, Heterocyclic Compounds— Cyan ine Dyes and Related Compoun 
ds, John&Wiley&Sons, New York, London, 1 9 6 4^f-iJ> D.M. SturmerUK Het 
erocyclic Compounds— Special Topics in Heterocyclic Chemistry, Hl8^> 
fjU4g|K $4 8 2^?>5 15I, John&Wiley&Sons, New York, Londonlfmf£ft 

<7)-%mm \z.m cx z t &x § & 0 

[0 0 5 5] 

mmm 2 ] 
[ 2 yt^mmmm^wmifm 

[0 0 5 6] 

^^<7)<b^(7)2^^TOMf»OffFjafi(i, M. A. Albota et al., Appl. 0 
pt. 1998^, 37#,7352H.fSa<7)^vi^##HtTo^ 0 2 7fc««MWJJ^ffl 
<7)«Ucii, Ti: sapphire/*^* U-*f- (/^xipl : lOOfs, 0 il L : 80MHz 
, WtB^J : 1W, fci-^W- : lOOkW) 700nm7^1000nm<7)$tSiEffl-e 

2 7tT-«ifMfi £ l fz 0 * tz, mmws ttxxj-r< >b& x if-? )v * 

V*i4 y^nmt. &htitzW\7Z.mZC. Xu et al., J. Opt. Soc. Am. B 1996 
^, 13^, 481M. t'fSfc^ n - r < >B& J: Xf7 * V -t 4 ><D 2 Jt^MWi ® 

m<7)mzm^xffiiE'rz>ztx\ &it&M<v2ttnMmmmzntzo 2it=Hk 
«j^ffl?)i*t#c(i, i xio-4<DiBimxik&wzm*Lfzmmzm^fzo 

[0 0 5 7] 

MJMfc-C^l IC^Lfc (1GM = 1X10-50 C m4 s / photon) 0 ^^ZtfL 

tzm. (i m mik^m m i*j x wit^mmmm. <Dm± mx $> & 0 

[0 0 5 8] 
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SfcK, Tffi^^L^«^*^-r^>. 1^1^18 (M. A 1 b o t a. et 
al. , Science. 1 9 9 8^, 281%, 1 6 5 31) %V®.<F>&Mit'k%0 
1 O 2 ftTTOU»rffitt&±iE<7>;£&^i8!J5e U 1 Ktf L£ Q 

[0 0 5 9] 
[It 1 1 ] 



tt«fb£&- i 




[0 0 6 0] 
1^1] 



!S*4 




mm 


2 Jt^lRJR 


(nm) 




101 


D-ll 


DMSO 


29600 


720 




102 


D-33 


// 


3450 


1000 


// 


103 


D-35 


" i 


2290 


820 


// 


104 


D-42 


// 


2700 


720 


// 


105 


D-42 




7070 


720 


H 


106 






880 


760 





[0 0 6 1 ] 
[0 0 6 2] 

[mmm 3 ] 

[ 2 xfr&yt&mowm-fiffi 

[0 0 6 3] 
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r i 

2 (Dikmoi IZ „ Nd I YAG U — -*f—<7) 1064nm<7) U - -if - ;U x £ HSJ} l, f 
[0 0 6 4] 

tmmAri \^^2it^±^^-r^it^tLxmm<^mmi/o^3 (wo9 

709043) HKIRWft^ (Tffi^tO 0.0059g£l00mL?)T-tr h 'j ;HCv#ft| 
£-ttT 1 xlO-4M<7)^ia^l^^L7t:o 
[0 0 6 5] 
[ftl 2] 

ttmbS® : WOSTOgCHaiBlcCO'dyer 




[0 0 6 6] 

I£f4l01& XUit&mA- 1 -5-ti^tiNd:YAGP-^-O1064nm(7)U--if-/^ 

<7)ffi^Jt-e^2 tc^LT^o 
[0 0 6 7] 
1^2] 









M.U ioi 


D-ll 


315 i 




WO9709043 13^©" dye-1" 


1 



[0 0 6 8] 

2frhWhfr%:£ -? Jt^t^-t/" dye 1 " H*t U£<i>^^£ v^*R§ 
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X 

[0 0 6 9] 

, «9 ^?^>^^Bl2^«W^2^|§^^^t-#*Rl2 7tT-MI§7t 
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